Several devices are used for the dosimetric checks of the VMAT plans based on the calculation of the gamma passing rate [1]. This work was born to investigate if there is a correlation between this parameter provided by three different devices and the plan index Modulation Complexity Score (MCS) defined for VMAT plan by Masi et al. [2]. MCS depends on three characteristic factors of the plan: shape (Leaf Sequence Variability LSV), area (Aperture Area Variability AAV) and weight of each control point. MCS can assume values in a range from 0 to 1, where 1 indicates an unmodulated static field; increasing the modulation the MCS decreases.
Introduction and Objectives
Materials and Methods 50 VMAT treatment plans that include 15 prostatic tumor bed, 15 prostatic pelvis, 10 rectums and 10 head and neck have been planned with Philips Pinnacle 3 v9.0 for Varian Clinac iX with 120 Millenium MLC. For all plans, pre-treatment verifications have been performed with the three devices and a local gamma analysis (3%-3mm) has been made with a threshold of 10%. RTPlan files were analyzed with a homemade MATLAB (MathWorks®) program to obtain plan complexity indices: Modulation Complexity Score (MCS) and Normalize Leaf Travel LTi defined by Masi et al. [1] , and Monitor Units (MU). Then, the correlations between gamma passing rate of the three devices and MCS, LTi and MU have been investigated by Pearson coefficient. The correlation were considered weak for |r|<0.4, moderate for 0.4≤|r|≤0.7 and strong for |r|>0.7. Furthermore statistical significance of the difference between the means of the gamma passing rate of the three phantoms was assessed in pairs by employing a Student's T-test (p<0.05). As can be seen from the graph as the complexity of the plan grows the differences between the results obtained by the three instruments increase considerably.
Results and Conclusions
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For the prostatic tumor bed the correlation found with MCS and MU for the three devices were moderate and strong. With LTi the correlation was weak except for Delta4. For pelvis were found a moderate correlation with MCS for Archeck and Octavius while for the MU the correlation was moderate for Archeck and strong for Octavius. In the rectum district a moderate correlation was found with MCS for Archeck, the other correlations were weak or absent. For head and neck plans, the only device who found a moderate correlation with MCS and LTi and a strong one with MU was Delta 4 . Considering all 50 plans for A the correlation with MCS, MU and LTi was weak, a strong correlation was found for O with MCS and MU and a moderate one with LTi and finally for D 4 the correlation was moderate with MCS and weak for the other parameters.
A T-test was computed for the pairs: A-O, A-D 4 and O-D 4 . Considering all the 50 plans, we found statistically significance for all the pairs suggesting that the averages of the two distributions compared are different. Performing the test for individual anatomical districts, the results obtained show that for the prostatic tumor bed all three devices seem to provide the same information (p>0.05). The same result was achieved in the pelvis for the couple A-O and for the head-neck for couples O-D.
A strong dependence of the result of the gamma analysis from the instrument used was found. In fact the correlation was found only in few cases bringing out the limitations of the gamma metric, including the volumetric reconstruction algorithms and the differences in the dose measurements. Physics track: Dose measurement and dose calculation
